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it is only necessary to multiply 100 by 20 and the result is the momentum,
2,OCO Ib.ft., sec.

Moment of momentum or angular momentum

The moment of momentum or the angular momentum of a body can
be best explained by a simple illustration. Imagine a weight attached
to the end of a rope which is then twirled round so that the rope is taut.
If the size* of the weight is small in comparison with the length of the
rope so that it practically dwindles to a point, though retaining its mass,
the angular momentum of the weight is measured by the product of
the momentum and the length of the rope, provided the rope is practically
horizontal at the time. This angular momentum is measured round a
vertical line drawn through the operator's hand. If the rope is not
horizontal the angular momentum is the product of the momentum and
the horizontal distance from the weight to the vertical line through the
operator's hand. If r is the length of this perpendicular and 777 and v
are the mass and velocity respectively of the weight, the angular momentum
can be expressed in the form mvr. Thus if the mass of the body is
100 lb., its velocity 20 ft./sec. and r is 8 ft., the angular momentum is
16,000 lb.ft./sec.

Conservation of angular momentum

The following important principle will now be enunciated but no
proof will be given because a full proof is rather outside our present
scope. The principle is exemplified in a number of phenomena well
known to the reader, and reference to a few of these will be made. It
is known as the Conservation of Moment of Momentum and it must be
thoroughly understood before we can proceed to deal with further
problems connected with the gyroscope. The principle is as follows :

In any system of particles, whether rigidly connected together or not,
the total angular momentum of the system relative to any point fixed
in space remains constant, provided no external forces act on the system,
internal forces only being considered. A similar result holds good for
the centre of inertia even though this point be not fixed in space.

Illustrations of the principle

A familiar illustration of this principle is seen when a child on the
end of a rope swings round a vertical pole. When the rope is extended
to the utmost the speed of the child is relatively slow, but as the rope
coils round the pole and shortens, it will be noticed that the child's
speed increases rapidly. This homely illustration will be used to show
the implications of the above principle.

When the child starts swinging, the moment of momentum or angular
momentum round the pole is measured by the product of the mass of
the child, its speed, and its distance from the pole, the latter being the
length of the line drawn from the child at right angles to the pole. We
can write this angular momentum in the usual form mvr, and the prin-
ciple states that this remains constant so long as, the system is unacted
on by forces external to itself. A difficulty arises at this point because
it is impossible in ordinary terrestrial experiments to isolate a system
*The reason for this assumption will be explained in Chapter 3.